Recommendation
==============

In the context of currently available data, we, the undersigned medical societies, consider the following to be feasible:

Taking into account regional infection rates and available resources, daycare centers, kindergartens and elementary schools promptly should be reopened. For children, this should be possible [without]{.ul} excessive restrictions, such as clustering into very small groups, implementation of barrier precautions, maintaining appropriate distance from others or wearing masks. A factor more decisive than individual group size is the issue of sustaining the constancy of respective group members and the avoidance of intermixing.Children can be taught **basic rules of hygiene such as handwashing and careful hygiene behavior** when coming into contact with others during mealtimes and/or when using sanitary facilities. This can be done in a playful and age-appropriate way. Based upon current knowledge, the implementation of such instruction, together with the mandatory equipment of all school bathrooms and handwashing sites with sufficient soap dispensers and paper towels would have considerable, positive, long-term effects on the spread of many different contagious pathogens in these facilities.Independent of the prevention measures implemented for children and adolescents, the protection of teachers, educators and caregivers is crucial, (e.g., the maintenance of appropriate distance from others, use of medical masks, situation-dependent hand disinfection, when necessary, supported by regular pool testing).If adults with a significantly elevated risk of a complicated course of SARS-CoV-2 infection live in the same household with school-age children, then individualized, creative solutions should be pursued. These should be developed following close medical consultation and with the understanding that they are a matter of personal responsibility. Their aim should be to allow children to visit community facilities. Accordingly, appropriate education and public relations work will be necessary.Recommendations for contact reduction via regulating size of group assembly, avoiding larger group formations during school recess breaks, during school pick-up and drop-off times and in other situations also should take into consideration home settings and extracurricular areas.Children over the age of 10 and adolescents up to school graduation age are more capable of actively understanding and conforming to specific hygiene rules. For this group, maintaining appropriate distance from others (1.5 meters), wearing a mouth-and-nose protection (whenever they are not sitting in their assigned classroom seats) and consistent education regarding the basic rules of infection prevention may provide increased options for normalizing teaching activities.In contrast to homes for the elderly, community facilities for children and adolescents do not represent a high-risk environment per se. Therefore, pursuant to individual medical considerations, these facilities also may be visited by children and adolescents with certain underlying diseases.Children and adolescents suspected of infection with SARS-CoV-2 should be tested immediately in order to either confirm or rule out such an infection. Evidence of individual infections in children or students must not automatically lead to the closure of the entire daycare center or school. A detailed analysis of the chain of infection is a prerequisite for a balanced approach to infection control.The opening of schools and children's facilities should be accompanied by specifically structured, model surveillance studies that further clarify outstanding questions about infectious disease events and hygiene control. These prospective, concomitant examinations will be essential for the purpose of evaluating and verifying the effectiveness of the required hygiene measures.

The recommendations published here are based upon present knowledge and the interpretation thereof by the participating professional societies as of **May 19, 2020**. Although a basic matter, it nevertheless should be emphasized that advances in knowledge may lead us to reassess the situation in the coming weeks or months. Correspondingly, this may require us to adjust present recommendations.

Background information
======================

Among children, infection rates and severity of SARS-CoV-2 infection are low
----------------------------------------------------------------------------

Current data indicate a lower rate of symptomatic infections among children and adolescents than among adults. The majority of children and adolescents with SARS-CoV-2 infection show either no symptoms or else only mild symptoms \[[@R1]\], \[[@R2]\], \[[@R3]\]. Severe courses of the disease rarely occur \[[@R4]\]. Although not exclusively, only half of all serious infections affect children with underlying diseases and/or with treatment-related impairments to the immune system \[[@R5]\]. Hospital admission is not always an indicator of disease severity. As Parri et al. report (Coronavirus Infection in Pediatric Emergency Departments Study, 17 emergency departments in Italy), of 100 children, 38 were admitted to hospital, but only one of the children was measured as having a pulse oximetric oxygen saturation below 92% \[[@R6]\].

The registry of the German Society for Pediatric Infectious Diseases (DGPI) (updated as of May 18, 2020; n=138) reports that among children treated on an inpatient basis, 24% of those on regular hospital wards and 56% of those on intensive care units had a relevant underlying disease. (The ICU patients represented 15% of all inpatient children; n=20.)

Deaths among children and adolescents are extremely rare. (As of May 18, 2020, there has been just one CoViD-19-associated death documented in the DGPI's registry of inpatient pediatric cases.) In other countries too, to date there have been only a few isolated fatalities. (Concerning the SARS-CoV-2-associated multisystemic hyperinflammatory syndrome, please see further information below.)

A pre-existing, significantly increased susceptibility to severe respiratory tract infections, (e.g., from influenza or other respiratory viruses such as respiratory syncytial virus (RSV), human metapneumovirus (hMPV) or other human pathogenic coronaviruses), is already known to parents as well as treating physicians -- and this is independent of the current CoVid-19 pandemic.

To what extent specific medical history and/or underlying disease increase the risk of a complicated course in childhood infections with SARS-CoV-2 is not conclusively known. As an example, pediatric oncologists from the MSK Kids Pediatric Program of the Memorial Sloan Kettering Cancer Center (New York) found no increased rate of complications among 20 pediatric oncology patients who tested positive in the middle of the outbreak there \[[@R7]\]. This confirms the very early results of an international survey published on April 20, 2020 \[[@R8]\]. In a recent report from the pediatric oncology department in Padua, Italy, (a high-prevalence region for COVID-19), not a single SARS-CoV-2 case was found in over 500 individual tests, including both patients and accompanying persons \[[@R9]\].

Among all those who tested positive, the percentage of children under 10 years of age so far is between 1 and 2%. Positive rates reach a maximum of 6% by the age of 20 years. In Germany, the proportion of children \<10 years was 1.9% and those between 10 and 19 years old was 4.3%. According to the RKI's status report from May 17, 2020 \[[@R10]\], a total of 174,355 infections were recorded by that date. Of these, 3,295 were under 10 years old and 7,524 were between 10 and 19 years old. Only three deaths had occurred among those between three and 18 years old, and each of these cases had underlying conditions.

In Norway, as of March 22, 2020, the percentage of SARS-CoV-2-positive children and adolescents up to the age of 20 was 4%. Due to a high proportion of asymptomatic children with SARS-CoV-2 infection, it may be assumed that this represents an underreporting reporting of cases. **The actual infection rate cannot be known beyond doubt. Available results from seroepidemiological studies are not yet sufficient for the purpose of determining the actual infection prevalence among children and adolescents.** To pediatricians, it will not be surprising to hear that even minimally symptomatic children can excrete the virus in nasopharyngeal secretions in the same concentration as symptomatic adults \[[@R11]\], \[[@R12]\]. However, to deduce from this that there may be a higher risk of transmission from children to other persons (and especially to adults) \[[@R11]\], stands in contradiction to the observation that in most confirmed pediatric SARS-CoV-2 cases, it was an adult contact person (e.g., a parent) who was the original source of infection. Of greater relevance is the fact that in contrast to adults, children do not appear to have elevated virus concentrations in the upper respiratory tract \[[@R11]\], \[[@R12]\].

Risk of transmission by children seems low -- school and daycare center closures are likely to have only a narrow impact on the further spread of infection
-----------------------------------------------------------------------------------------------------------------------------------------------------------

Numerous findings speak against an increased risk of infection from children. Various investigations, reviews, outbreak and cluster analyses, models analyzing previous influenza pandemics (see below), as well as analyses published in relation to the earlier MERS and SARS-1 coronavirus pandemics, are painting an increasingly convincing picture that, in contrast to their part in influenza transmission, children [do not]{.ul} play a prominent role in the disease transmission dynamics of the current CoVid-19 pandemic.

Within families, transmission of infection to children usually originates from infected adults \[[@R13]\], whereas evidence of transmission from an infected child to adults remains lacking. Such transmission events also may exist, but they appear to be of less immediate consequence. The impact of school and daycare center closures on the dynamics of further infection spread of SARS-CoV-2 is estimated to be limited \[[@R14]\], \[[@R15]\]. Key data used as evidence for the significant role of children in transmission dynamics have been taken from studies of influenza pandemics. Comparable data from coronavirus pandemics do not exist. This further demonstrates the relatively low importance of transmission by children.

**WHO-China Joint Mission Report:** The report summarizes data on the risk of infection for children \<18 years in China: There is a low infection rate in China. (Children account for 2.4% of all confirmed infections). In Wuhan, from November/December 2019 through January 15, 2020, subsequent tests of secretions of children with respiratory symptoms with influenza-like illness did not detect SARS-CoV-2. Through intensive contact tracing, CoVid-19 was detected in approximately 1-5% of contact persons. Infected children largely were found to live in households that also had infected adults. The infection rate of children in these households was between 3--10%. The Joint Mission team found no evidence of transmission from infected children to adults \[[@R16]\].**Germany:** In the current DGPI registry, where cases of children hospitalized with SARS-CoV-2 are being recorded, 81% of children with a reconstructed chain of infection became infected by their parents \[[@R5]\]. During the period March 18--May 18, 2020, the DGPI registry logged just 138 inpatient admissions of children with SARS-CoV-2 in Germany. (87% of these children already had been discharged, with 75% fully recovered and 25% having minor residual symptoms.) Even in areas deemed hotspots -- ones where there were high numbers of adult patients who had been ventilated -- there were only isolated cases of pediatric patients in pediatric clinics, according to the South German Society for Pediatric and Adolescent Medicine (SGKJ). Specifically, cases appeared in the following locations: Rosenheim (hotspot Rosenheim district), 1 child with SARS-CoV-2; Passau (hotspot Rottal-Inn district), no children hospitalized with SARS-CoV-2; city of Baden-Baden, 1 child hospitalized with SARS-CoV-2; city of Munich (von Hauner'sches Children's Hospital), 2 children hospitalized with SARS-CoV-2 to date.**France:** One analysis describes a hyper-spreader event in the French Alps, whereby 11 of 16 hotel guests were infected with SARS-CoV-2 by an asymptomatic SARS-CoV-2-positive tourist (index patient) (12/16=75% infection rate). Among the hotel guests was a 9-year-old child with mild symptoms of respiratory infection and a co-infection with influenza and picorna viruses. For one week, this patient attended three schools in addition to a skiing school. In relation to this case, 172 contacts were traced and tested, including 73 with virus swabs. Of the contacts, 112 were from the child's school, (84 with moderate risk of transmission and 88 with low risk of transmission, as measured by the length of contact). Among these, 70 had respiratory symptoms and 46 had other respiratory viruses, (33% influenza, 18% picorna viruses, 16% classic coronaviruses). Not a single SARS-CoV-2 infection was found among the child's contacts. The authors conclude: *\"The fact that an infected child did not transmit the disease despite close interactions within schools suggests potential different transmission dynamics in children.\"* \[[@R17]\] In a major outbreak at a secondary school during the early phase of the epidemic in France, serological testing for SARS-CoV-2 was carried out approximately eight weeks after the start of the infection spread: 40% of 15- to 17-year-olds and 43 percent of teachers tested positive, but only 2.7% of those under 15 years old tested positive. The transmission rate within families was 11.4% for parents and 10.2% for siblings \[[@R18]\]. Salje et al. assume that by May 11, 2020, 4.4% (2.8--7.2%) of the French population had been infected with SARS-CoV-2. This would correspond to a total of 2.8 million people, (1.8--4.7; calculated hospitalization rate across all age groups 3.6%, mortality 0.7%, under-20s 0.001%) \[[@R19]\].**Iceland:** In the context of a study, 6% of the Icelandic population was tested between January 31 and early April 2020 \[[@R20]\]. Three groups were examined: 9,199 persons at high risk (presence of symptoms, positive travel history after a skiing holiday in Austria or Northern Italy, and/or contact with a high-risk person). In this group, the total infection rate was 13.3%, with infection among children \<10 years at 6.7%. Following an open invitation to participate in testing (population sample), an additional 10,797 persons were tested by March 13, 2020. In this group, the total infection rate was 0.8%, with infection among children \<10 years at 0%. Following a targeted invitation (representative sample for quality comparison purposes), 2,283 persons were additionally tested by April 4, 2020. In this group, the total infection rate was 0.6%. At the beginning of the pandemic's spread in Iceland, travel history (return from ski resorts in Austria and northern Italy) represented the main risk factor. Later, travel history (return from Great Britain) and intra-family transmission were the predominant factors \[[@R20]\]. Children \<10 years played almost no role in the transmission dynamics. These data have been further confirmed as part of follow-up testing, during which the overall test rate rose to \>15% of the total population.In an analysis by Swiss scientists regarding current effects of non-pharmaceutical interventions (NPIs) on the number of infections in 20 countries (USA, EU-15, Norway, Switzerland, Canada and Australia) \[[@R21]\], it was shown that school closures had the second-lowest effect on infection transmission (11%). According to the authors, this finding is consistent with previous literature showing that transmission of SARS-CoV-2 by children has been comparatively low. In this analysis, the closing of event venues (33%) and of businesses belonging to non-critical infrastructure (28%) have had a stronger impact. The factor with the very lowest effect was the generalized contact ban \[[@R21]\].**Great Britain:** Published on April 6, 2020, a systematic review \[[@R15]\] assessed the results of 16 studies that had examined the impact of school closures on coronavirus pandemics. In the SARS-1 outbreaks in China, Hong Kong and Singapore in 2003, school closures showed limited benefit in slowing the spread of the virus. The authors point to a variety of collateral damage (loss of essential labor due to the need for parents to provide childcare; restrictions on learning, sociability and physical activity opportunities for students; and significant psychosocial risks for children who are most vulnerable, including those from low-income families). In the absence of solid data on current effects of the CoVid-19 pandemic, the authors conduct an in-depth examination of findings from influenza pandemics. In contrast to these pandemics, they conclude that the effect of school closures on the CoVid-19 pandemic is likely to be small. Interactions with other factors, (e.g., moment and timing of school closure, parents working from home, additional social mixing, including close contacts with at-risk individuals in the family), must be taken into account. The authors stress the urgent need for meaningful data and describe these findings as a dilemma for policymakers, because decisions about school and daycare center closures are getting made without reliable evidence regarding the effectiveness of such measures. In another model analysis conducted by the CoVid-19 Response Team at Imperial College in London -- one conducted in order to evaluate non-pharmaceutical interventions (NPIs) -- the authors conclude that school closures only can be understood to have an effect if or when it is assumed that children will play a significant role in transmission dynamics. Their model calculates that school closures have only a very minimal effect on the mortality rate \[[@R14]\].With respect to the current CoVid-19 pandemic, the relevance of school closures to transmission dynamics is hereby negated. This is in distinct contrast to the role that such closures may play during influenza pandemics. The longer school closures last, the more considerable the collateral damage they will cause. This must be taken into account \[[@R22]\], \[[@R23]\], \[[@R24]\], \[[@R25]\], \[[@R26]\].**Norway:** In a systematic literature analysis commissioned by the Norwegian Institute of Public Health (NIPH), the authors summarize their conclusions as follows: Children appear to be less susceptible to a symptomatic infection with SARS-CoV-2 than are adults. The authors evaluate the current literature, especially with respect to cluster analyses of family transmissions in China, and conclude that, based upon current data, children do not play a significant role as vectors of virus transmission. However, it may be too early to pass final judgment (as of March 2020). On the question of the effectiveness of school and daycare center closures, the authors emphasize the lack of data on coronavirus epidemics and explain that current experience and analyses refer almost exclusively to influenza epidemics where the role of children is known to be more important with respect to transmission. For this reason, relevant disease knowledge is not easily transferable from one context to the other: *"We have not found any research reports that have calculated the effects of school/kindergarten closures during the COVID-19 epidemic. There are a number of systematic reviews on this issue, but they are mostly based only on studies done in connection with influenza epidemics. It is highly uncertain how relevant the experiences from influenza epidemics are in connection with the COVID-19 epidemic, as it is quite possible that children play a small role in the transmission of the SARS-CoV-2, as opposed to what is the case with the influenza virus."* \[[@R3]\]**Netherlands:** In the Netherlands, all municipal health services (GGDs) conduct contact tracing via in-depth analyses of infection chains. According to these analyses, no patients under 18 years of age were found to have infected other people. Approximately 40 general practitioners in the Netherlands registered the number of their patients with flu-like symptoms who visited their practices. A total of 6.5% of patients was shown to be infected with SARS-CoV-2. No SARS-CoV-2 infection was found among those tested who were under 20 years old. In the context of a long-term seroepidemiological study (PIENTER Corona Study), 2,096 people were examined as of April 17, 2020. The first results show that 3.6% of those examined had SARS-CoV-2 antibodies in their blood. Of these, 2% were under 20 years old and 4.2% were adults. Dutch health authorities interpret this data as evidence that children play only a minor role in the transmission of CoVid-19 \[[@R27]\].In a report by the **National Centre for Immunisation Research and Surveillance** (NCIRS, Australia, April 26, 2020) which tracked on SARS-CoV-2 infections among students (n=9) and teachers (n=9) from 15 schools in New South Wales (10 secondary schools and 5 primary schools), subsequent transmission to classmates (n=735) and staff (n=128) was investigated. During the school day, index patients had normal contact with others. At the primary schools, 137 students and 31 staff were classified as "close contact persons" (those who had face-to-face contact for 15 minutes and/or who were in the same room for at least two hours). At the secondary schools, there were 598 students and 97 staff. No subsequent SARS-CoV-2 infection became detected in any of the staff examined (teachers, caregivers, etc.). (30% were tested.) Only two other children, (a primary school child and a secondary school student), may have been infected by one of the index patients \[[@R28]\].**Virus concentrations in the throat and suspected contagion:** In a quantitative analysis of the viral load among CoVid-19 patients, no significant age-related differences were found. Based upon nasopharyngeal virus identification from tests following clinical indication, the authors conclude: *"... In particular, these data indicate that viral loads in the very young do not differ significantly from those of adults. Based on these results, we have to caution against an unlimited re-opening of schools and kindergartens in the present situation. Children may be as infectious as adults."* However, given that investigations so far predominantly have focused upon symptomatic children and that the overall number of cases has been small, the admissibility of determining transmission risk based upon quantitative viral load in the upper respiratory tract seems questionable. It also may strike some as unusual that, despite the obvious need for discussion, the warning regarding an "unlimited" reopening of kindergartens and schools already has been emphasized in the article's abstract -- even though the epidemiological data and comparisons with analyses of previous coronavirus and influenza pandemics is considered controversial \[[@R11]\]. Interestingly, in an investigation of 23 symptomatic newborns, children and adolescents, L'Huillier et al. (Geneva) come to the same conclusion with respect to quantitative virus detection \[[@R12]\]. Nevertheless, they determine only that transmission through children is possible in principle.In a systematic **analysis of confirmed COVID-19 cases reported to the RKI during the lockdown** (since March 16, 2020), Goldstein et al. found there to be a relative increase in prevalence among 15- to 20-year-old adolescents/young adults, as compared to patients who were over 25 years old. The group with the highest relative increase in prevalence was that of 20- to 25-year-olds \[[@R29]\]. The authors conclude that 15- to 25-year-olds may be playing an important role in the spread of SARS-CoV-2 infection. However, according to this analysis (during the lockdown), this definitely was not applicable to children under 15 years old \[[@R29]\]. Following in-depth mathematical modelling, the same working group concluded that it may be necessary to maintain social distancing measures until 2022 \[[@R30]\]. In an editorial from The Lancet Child & Adolescent Health \[[@R26]\], the authors describe the relevance of characteristics particular to adolescence, an age during which insecure tendencies, along with newfound explorations and rebellion against social norms, are part of normal development. These developmental factors should be taken into account during the intermediation and review of prevention measures.

Multisystemic hyperinflammatory syndrome in children following SARS-CoV-2 infection
-----------------------------------------------------------------------------------

This very rare syndrome, which to date only has been provisionally clinically defined \[[@R31]\], \[[@R32]\], is temporally associated with SARS-CoV-2 infection in children and appears similar to other childhood hyperinflammatory syndromes, (e.g., Kawasaki Syndrome, Macrophage Activation Syndrome). The syndrome can start with severe gastrointestinal symptoms and become life-threatening if the coronary arteries become affected, (see Kawasaki syndrome) \[[@R33]\], \[[@R34]\], \[[@R35]\].

**On May 6, 2020, the DGPI, together with the German Society for Pediatric Cardiology, published a first statement on this subject** \[[@R36]\]. The Royal College of Paediatrics and Child Health also has published initial guidance on the syndrome's diagnosis and therapy \[[@R32]\]. Closely following the publication of such communications is important for all physicians who are currently treating children and adolescents. This applies to both outpatient and inpatient treatment contexts. The pathogenetic relationship with a previous SARS-CoV-2 infection remains unclear \[[@R37]\]. Suspected cases should be monitored and treated in hospital at an early stage and also reported to the relevant health authorities. **The occurrence of this multisystemic hyperinflammatory syndrome remains so rare vis-à-vis the total number of children infected with SARS-CoV-2 that it does not alter the basic conclusions we present here.**

Conclusions
-----------

In the opinion of the medical societies undersigning the present statement, the analyses published to date regarding transmission of SARS-CoV-2 and the course of CoVid-19 show that children play a much less significant role in the spread of the virus than do adults.

This conclusion in no way negates the need for carefully conducted, prospective surveillance, supported and accompanied by broad-scale test indications, when schools and daycare centers reopen.

However, the present statement should provide key guidance for related socio-political decisions undertaken in the context of pandemic management. According to the findings available to date, not only do children and adolescents less frequently fall ill with CoVid-19, they also generally become less severely ill than do adults. The vast majority of infections in children and adolescents are asymptomatic or oligosymptomatic. Even the first analyses from China demonstrated that children and adolescents play a subordinate role in the transmission of the virus -- not only to other children and adolescents, but also to adults.

Although it is possible that the risk of transmission from adolescents over 15 years old does not significantly differ from that from adults, aspects relating to compliance with prevention measures nevertheless may play an important role. Especially in children under 10 years of age, current data suggest both a lower rate of infection and a significantly lower rate of contagion. Currently, there is insufficient evidence to explain the cause of this lower virus transmission rate, which should be addressed by follow-up investigations.

Even among symptomatic children infected by other respiratory viruses, isolated case evidence shows there to be no significant transmission of SARS-CoV-2 \[[@R18]\]. Because of this, the lower risk of transmission may be related either to the fact that children cough less or that the duration of symptoms is shorter. There is no linear relationship between the viral load detected in the upper respiratory tract and the risk of transmission, since it is the quantity of virus reaching the recipient's mucous membranes that ultimately determines whether or not an infection takes hold.

The mounting evidence provided by this data has prompted British scientists to call for schools to be reopened immediately, including for children with pre-existing underlying conditions \[[@R24]\]. In the opinion of these British scientists, governments worldwide should allow all children to return to school, regardless of comorbidity.

Although current analyses may provide explanation for why school closures are ineffective in the context of the current CoVid-19 pandemic, detailed monitoring nevertheless will be needed in order to confirm the safety of this approach \[[@R21]\], \[[@R15]\]. According to the current state of knowledge in Germany, severe CoViD-19 is by no means more common than many other, potentially severe infectious diseases in children -- ones that to date have not led to the closure of schools or other children's facilities.

Doctors should provide individualized risk assessments and customize decision-making for those at particular risk, such as children who are in their first months following bone marrow or organ transplantation, or those who suffer from severe congenital immune deficiencies.

If adults with a significantly elevated risk of a complicated course of SARS-CoV-2 infection live in the same household with school-age children, then individualized, creative solutions should be pursued. These should be developed following close medical consultation and with the understanding that they are a matter of personal responsibility. Their aim should be to allow children to visit community facilities.

Upon evaluating the available data regarding the non-medical consequences of closing community facilities, as well as regarding the infectious disease characteristics of SARS-CoV-2 and the epidemiological situation in Germany, on April 20, 2020, the DAKJ began recommending "\... the resumption of school attendance \... for all children and adolescents at the earliest possible date."

Here, the DAKJ additionally points out that before or during the closure of community facilities for children and adolescents, the consequences of this action for this group had not been thoroughly discussed. The concerns of those directly affected, along with their advocates, had not been sufficiently heard, an issue which represented a disregard for the fundamental rights of children \[[@R22]\], \[[@R23]\], \[[@R38]\].

Notes
=====
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